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(54) [|gBJ©£ft] WKfttt*5<ttW»«ttC«nfc«HSIS 



(57) mm} 

[B«] SfflEliTiNjSM (Ti, Al) NS 

mm T i N^RSfctS (Ti, A 1 ) N&Kfc, 
Ta, N i *irXa^7C*J:D^5iP^SSans 1 
S£U:©7G*£5~6 0HC^%©*S-&T&;fr3ttfct>© 
T?£>-2>. fc-SWi, Ta, N i £ <fctf£&;S£7G£«fc 0 ft: 

t, ;\ny>7c**o. o 5~3 om^xttezmz-s 
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(2) 

1 

[#fF«t*©tSH] 

1 ] T i N&KX» (T i , A 1 ) NAM 
tC, Ta, N i *±tfe^Ix$J; O^SPA^ltfn 
£ 1«J£U:©7G#£5~6 OK^%©f!l-&i:?a5^t# 

[1*^2] lOTBTa, N i£«fctfa&K^!S«fcr)& 
T, /\ny>7C*£0. 0 5-3 0|g^%COfiJ^t^S 

[OOOl] 

x, §*Aanx*ojitxfcffi^sn««jin*©g{ifli3- 

* J; rWJWitt S ** L & fc UTS ©T?* 

[0 0 0 2] 

[*£*©&*] fiMxjWB-*>je«'&&xjUH^©iii* 20 
nfcfe«i:-r^es<jT, x*s#©sbk:t i#©gft 

[0 0 0 3] t^6T«JBijX^©)#«{CK. «DJg£ 

^#*6se«-r«±T£.fia*Mttt, ifti*tt*;j;awBt 

i«fl!an?»*tv>5c:t*ttf**. for, JtffiSBisj 
[0 0 0 4] iBWWfitt&Kil/rtt, -f*>^u- 

T"^ >^fc±5T i N^T i CASjllffl^nT^S. 13 
^TffeT i Ntt> H-y#-XffiS (Hv) *t2 0 0 0k 
g/mm 2 KTTafeO, T i CtCJt^-5tfi®ST*-5 

&». 7 7 ytmmzw i>xffij\m*&^ t^s 
tt) i:«nt*D, wm#<Dmxm*Mtm\z*-or9t- 
mwrz. t i Nsm\£mwzM?z>®mmz#nT# 
tt-^fiHff&wrs&s?), ^ne©^w«$nT, t 

[0 0 0 5] jfi¥> ^llS©-iO^Ht^fg$tl 



#I¥7-2 6 3 8 6 

2 

a<ft-3T^5. T i NJ&J&J4 6 0 0"C£T14 

£TW*fttt J ?>««atMfc«ftfc&R£l.T, T i NICT 
i tNH^ 3 ©^f^UDTS E td«K*6nr* 

(cvds) ^>«iaw^if« (pvd 

Si) fcADT 1 £A 1 ©*££fcttl3;^©&lft#t*I£ 
StlT^S (1#£:¥4 - 5 3 6 42^) . 

[0006] TitM <i>m&mwmm$ni$>% (t 

i, Al) Nfiilt *S«f»T?JMaL>T J ?».5£, 80 0 

ts**T?u*ii:A i mte&.m (al o,) 

U £©A1 2 Os ^*?K-fbMffl©i!l#£-r5. £© 
«ttC (T i , A 1 ) NftflltttRaT?©W«ft:ttC«nT 
Vs*£fciV>5t>0©> «SfciLTl4HvAt2 5 00k 
g/mm 2 (Ti, Al) NSI 

«, T i N&BtfcJfc^Trt«Jfcfc#2«,K±t>»<. W 

*«tt*8fe*-r*BWcjpjBfl:r*tonT&is©rtffi 

T&BRMi©ISHfcfc*. fot, (Ti, Al) 

(TI, a i) N&«t©*i-*«n&»tt«t+»t»» 

o^Tfc, Jfc*tfc*ft •5«ttft&»tt£tM$L:3:3, J. 
-3»K'fktt^»#«tt&3fe* Ufcft«t©BI5fcfl*SSnT 

[0 0 0 7] 

\zW3Lxi2.-znrc>b<Dr$>'}X, ^-©gwts, s*w 

(CttT 1 N&Jg^ (Ti, A 1 ) NftJ*©fcnft«r«* 
[0 0 0 8] 

SHHitt, T 1 N^MXtt (T i , A 1 ) NSIt. T 

a, n i &&zf&&mjtm&Qi3.z>mfrz>mtetiz n 

K±©tc*&5~6 0ST%©9J-&i:^:-5«lfc-^*3-& 

■fozmfr 1 aK±©7c#©^SBx«-fflics 

AT, /\ny>5c?f§£0. 0 5-3 0H*T%©¥J£-£& 
[0 0 0 9] 

[ftUB] #HHI1#S«, T i Nfilf (Ti, Al) N 
SBt©W1tft3Efc|fil±-r*t^3«j5[«>6, WfcWttlftl 
±tC*^H3, H4©^ftl7C*&^L, 
&. *©«§*, T i N&W* (T i , A 1 ) N&KfC, 
Ta, N i *±tfa#^i§±9&51¥j^S^n-g> 1 
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(3) 

3 

a«-h©7c#. x ts m s itm ©^srx n— ib i;#at 
*Kiij«3ft*cisjifflu bp 

T^ftti, TiNSIK^IiOilttt*© (Ti, A 
1) N,ft«IJ:D>b«ft;H«fi«SK<-rscii)&tT*. 

A^tffcntl^ (Ti, Al) N^Rlr^ViTfc, 10 
Ta, Ni, Pd, Pt, ADy>7n*^*0f^*^r 
S*T^5Ctl:,tciT> «£*© (Ti, A I) N&K 

*«. ;rtt6©1 ««±£Bfi»iRbT«£fetinbTfcJ: 
«U Ru, Rh, Pd, Os, I r, P t ©^T^tf 

ffig-eabo. Any>7c*ttt, f, ci, Br, i, a) 

A t ©iT^ttflgT^^. 
[0 0 10] ±ffi©«a«l*SSS#3-ar-5^ttt. 
*fc^raft*Ta, Ni*<f;C;fiMii©I(i * 

S„ IP%. Ta, N i *J;tfa&i!&7G*®'&£*&*5lSt 
J ?%7ft«^U<»6 OKT^SS^-St, £ttB©7n3i 

b, J.^flS«t)fiT"r*. ±BTa, Ni* 

«tWe^«l7C3llO^«Xtt— »KS^.T»illlSnSAD 
y>A;5R©Stt, #ffiXtt-&W-T?0. 0 5~3 0MT% 50 

i^s#ic-r5<e:^^*>5o bp^, Any>7cni©#w 

[0 0 1 1] £ £3TADd*>7C3fi£<J;-5B&«, T 
a, N i*±^e^7C?R©^SBSBiftbTAny>?c 

tiftD. !!©»&©APy>7C*©*W*tt-he©HD 

^nWb, ±|ETa, Ni*j;Ve^7C* 40 

cd— «*ADy>7c*te«ijiL'&&gt, -r&fc-e, ti 

N&HXte (Ti, Al) N^Kfc, Ta, N i $$£Z£ 

a^si7n*j: o satin s i a&u©7csst 
Any>7c*ft#ffi-r-5»-&t)*asM<DiBHi*jfc^s 

fit, Ta, N i 45J:tf/XttB&«7c*©*£, ¥*SX 

tt^-tfT5~6 ojst%> *fcAny>7n*©a&, # 

&Xfci£-fr"T? 0 . 0 5~3 OJSt? Xfc&saHrrs^t 
*»5F*l/V». <fc0*f£b<fii:, «*.H!Ta©— «SAD 
y>7C*T?fB«|-rs«'&ttt, T a©*fi£l 0~5 OS 50 



#I¥7-2 6 3 8 6 

AD^>7c^©fiH#axtt-&tfTo. o 

5~2 0gT%'CSD ; N i ©— gPSAn^>7Clf|-eg 

N i ©S(il 0-5 0ST%T*D, 
Any>7n3£©S«JiiffiXte£fr-eo. 0 
%T&D ; P t ©-gP&Any>^SgTBm-fS^[C 
p t ©Stii o~5 oif%?;&D, Apy>7c* 

©Mtt^ffixtt-a-tt-T o . 0 5-2 0 % x*$> % . 

[0 0 12] *»WO«K 1 ftgi*i!JE*0 J ftRtcJfc^T« 

SB, KfiKfcttKT i ©^fc&WMbfeD, A 1 jgffc 
#«t^©fiM&IHa«# b < Mmt-fZ fctbr 

ens. commit-? %mm\zz>^xte*mw~?&z> 

t i <DKftft«i«-r* ; Any>7C##T i 
ffilMc«5;Ta, Ni, «fctf A 

[0 0 13] *5!?l©«!SSP©»jg^'»£LTK, 

5V >^^X/Vy ^ 'J >^#(Cft^$n-5 P V 

^tc< ^->-ft:bfc^«^xttApy>7c*sN2 mm 
m^xKifc-is^Tmvyozmw? z>h<r>x$>z>. £©£ 

tAy-Htl/TIt Ti, Al, Ta, Ni, 
7C*fe«ktf Any >7C**£W(fc«fl§-rs C £*fC# 
IWilMOtiO*6&5?-y^ r- (T i • N 
i^-y-yhSb<t4TiAl -Ni^Vh?) £ 

[0 0 14] Sfc^JSTOOftKSilBawaiifCJBSE-r 
*tSORfffcT3HTK, «ft[S5fe3n5%>©TB!ft^ 
1-10 iimiMt? £bV>. gp%, i «m*it(ift 

*0;*:*<&-3Tl 0)im*ai5t«Slffl4#ffl 

[0 0 15] KT*JSWtC^l>TgSWrs*t, *«Wtt 

[0 0 16] 
[*Mfi»J] 

^ffi^ll 

T a, N i , a^7C#^^*LfcT i ®^-y>^ h 

t--< >ifmw<D&&*)v?-\zmm : ?y7z$LttWt. 
&m\zmtz-3xn, 400 'ctiniiffiitbfc**, msm 

^OTitTa, Ni, e^»E7C*Spa*aS**i:# 
(C, SBrtfCi«W«N 2 ^X5SALT7X10 ! To 
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(4) 



#Bfi¥7-2 6 3 8 6 



r r ©fiHt U flnS^fc- 7 0 Vffliff 

U 7-fM§B^lTSU*BI:Ta, Ni, 6i 

[0 0 17] ±fE*SC<fcDai tC^-rffifig©S)R (N 
o. 1-2 8) §SfLfc. Sfcffi*PJtLT|Hl-CDS^ 
_h(C. Ti*V-^ffl^TMit]Ti©^« 
U N 2 >£AJEb7x 1 0- J To r r ©*fr-?T i Nfel 
fcSf^Lfc (No. 29). 



* [0018] z.nt>z>um&, ^m^mnummiz^ 

U FC 2 5M£#«f «iLT«ffltt*«iS 

m&mt. #*2. 2k g f, *is«3. 5m/#© 

[0 0 19] 
«1] 



No. 


»7p 




it KftS 


41 3$ 








I nun /RE/ 




1 

1 


l a 


A 


o r— 

^ b O 


LL-ito*:J7Trl 


2 


T a 


5 


145 




3 


T a 


2 5 


6 0 




4 


T a 


4 0 


5 5 




5 


T a 


6 0 


1 2 0 




b 


1 a 


8 0 


O f\ f\ 

3 0 0 




7 


N l 


2 


2 7 0 




8 


N i 


5 


1 60 




9 


N i 


2 5 


9 0 




1 0 


N i 


4 0 


10 0 




1 1 


N i 


6 0 


15 5 




1 o 

1 A 


N l 


8 0 


3 0 5 


[_i.djj-n;ii 

i±$£$J 


1 Q 
1 O 


1" a 


o 
Z 


2 b 0 


r.r.fc'tfiril 


1 4 


Pd 


5 


155 




1 5 


P d 


2 5 


85 




1 6 


Pd 


40 


90 




1 7 


P d 


6 0 


1 7 *5 




1 8 


Pd 


80 


320 




1 9 


P t 


2 


2 60 


&m\ 


2 0 


P t 


5 


180 




2 1 


P t 


2 5 


1 00 


-mm 


2 2 


Pt 


40 


1 1 5 




2 3 


P t 


. 60 


2 00 




24 


P t 


80 


3 15 


tmm 


2 5 


Ru 


2 5 


12 0 




2 6 


Rh 


2 5 


1 1 5 


mmm 


2 7 


Os 


2 5 


1 4 0 




2 8 


I r 


2 5 


1 50 




2 9 




0 


2 5 0 


mm 






(TiN) 







[0 0 2 0] ^lfrZ>m%frtem\Z, Ta, Ni, 50 Itc^^ 5-6 OSf%M^tfci«M^)T i NS 
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R(No.2~5, 8-11, 14-17, 2 0-2 3, 
2 5-2 8) it, tfcfecDT i N&it^ttttWOD&ilJ; K) 

(T i , A 1 ) N^PJ: 0 fe«nfcW*«fSi&j* 

[0 0 2 1] §6S6W2 
T i <T>5>->fy h^V-HSffitf^^y-HT-i' 

y^Sfcttltfc. gJRfcMjftoTB. 400 t:tC»^#» 



(5) #H§¥7 -2 6 3 8 6 

8 

C h , Nj /F 2 , Nz /Br 2 , N2 /I2 , Nz 
/A tco#S-&^X&^ALT7x 1 0" 3 To r r K>£ 
■fttU E."3Wft-70V©«EEftB«lPU 7-9 

£181 (No. 3 0-5 4) Stiffs I, fc. nn&Ottttfc* 

[0 0 2 2] 
20 [*2] 













No. 








Iffi % 








(mraVkg) 




3 0 


C 1 


0.01 


2 5 5 




3 1 

«. J J. 


c 1 


n or 


1 r n 




3 2 


c 1 


1 5 


75 


mm 


3 3 


c 1 


3 0 


1 1 5 




34 


c 1 


3 5 


280 


ttMfffl 


3 5 


F 


0.0 1 


2 5 5 




3 6 


F 

X 




1 P, R 




3 7 


F 


1 5 


85 


mm 


3 8 


F 


3 0 


140 




3 9 


F 


3 5 


3 2 0 


mm 


4 0 


B r 


0.0 1 


2 7 0 




4 1 


B r 


0 OR 


1 ft n 




4 2 


B r 


1 5 


1 0 0 


mm 


43 


Br 


30 


1 60 




44 


Br 


3 5 


3 1 5 




4 5 


I 


0. 0 1 


2 9 5 




4 6 


I 


0. 05 


205 




47 


I 


1 5 


12 5 


mm 


48 


I 


30 j 


1 85 




4 9 


I 


3 5 


345 


&m\ 


5 0 


At 


0. 0 1 


305 


mm 


5 1 


At 


0. 05 


2 3 5 




52 


At 


1 5 


175 


mm 


53 


At 


3 0 


2 2 0 




54 


At 


35 


3 6 0 


mm 


2 9 




0 


2 5 0 








(T i N) 
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10 



[0 0 2 3] £2*»&IJI§StfV&:;fllfc, ADy>7C##* 
0. 0 5-3 OgT%^#£^fc*J60!|€>T i N&J8I 

[0024] mms 

Ta, Ni, a^«7C3fl^&#*LfcT i A 1 
9 h«*V— F«tl/T, l»5Ti, Alt, 
Ta, Ni, e^TcS^SltSSaiirSiteWttSIJfi 
MltHiCUT, S3t^-r*aj*OSBI (No. 56- 



8 3) £$gf£Lfc, £©i#t£*0i|iLT\ ^-©fi« 
±fcT i A 1 ^V-KSffl^TlfifiiOTi tA 1 <D 
»ft*58U N 2 iAE7XlO-»TorrO^#T 
(Ti, Al) N&mtbUftLTz. (No. 8 4) . #£>n 

-3 & i d 5 , ^3 fcflf S»**tft 6 h&. 
[0 0 2 5] 
[S3] 



IN L>. 






-v w- a 










(jnra 2 /kg) 




5 6 


Ta 


2 


2 40 


tmm 


5 7 


T a 


f; 


1 1 o 




5 8 


T a 












4 n 






6 0 


Ta 


60 


100 




6 1 


Ta 


80 


2 70 




6 2 


N i 


2 


2 50 


Ml 


6 3 


N i 




1 4 R 




6 4 


N i 


2 5 


7 0 






N i 


4 n 






6 6 


N i 


6 0 


14 5 




6 7 


N i 


80 


2 80 




68 


Pd 


2 


2 70 




69 


Pd 


5 


1 30 




70 


Pd 


2 5 


6 0 




7 1 


P H 




T R 
< D 




7 2 


Pd 


6 0 


15 0 




7 3 


P d 


8 0 


3 00 




74 


P t 


2 


2 50 


mm 


7 5 


P t 


5 


1 7 5 




7 6 


P t 


2 5 


80 


wm\ 


7 7 


P-t 


4 0 


1 00 




78 


P t 


60 


180 




7 9 


P t 


80 


295 


mm 


80 


Ru 


2 5 


105 




8 1 


Rh 


2 5 


80 


mm\\ 


8 2 


Os 


2 5 


1 1 0 




83 


I r 


2 5 


1 2 0 




84 




0 


200 








(T i , A 1 ) N 
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#Bfi¥7-2 6 3 8 6 



11 



12 



[0 0 2 6] &3frt>Wt>frfcmz. Ta, Ni, 

mjtm^ 5-6 om^%^#3 mcmmmo (t i , 

A 1 ) N&JgltJ. (Ti, A 1 ) Nft*l^Jt«W 

[0 0 2 7] «t0H 

t i a i o^-yj»ht*v-i»«itLT. 



* l/T, ^4(C*-r^CDftB9 (No. 8 5~ 1 0 9) £8 

[0 0 2 8] 
[*4] 



No. 


pJkVJUV L3T? 


d hi =& 


.ULi A*Tl 

(mn 2 /kg) 


fit ^ 


8 5 


C 1 


0. 0 1 


230 


mm 


86 
8 7 
88 


C 1 
C 1 
C 1 


0. 05 
1 5 
30 


1 4 5 
5 5 
105 


•mm 


89 


C 1 


3 5 


250 


mm 


9 0 


F 


0.0 1 


250 


mm 


9 1 
9 2 
9 3 


F 

F 
F 


0. 05 
1 5 

30 


1 5 5 
70 
1 2 5 


mm 


94 


F 


35 


2 6 5 


mm 


9 5 


B r 


0. 0 1 


255 


mm 


9 6 
9 7 
98 


B r 
B r 
Br 


0. 05 
1 5 
30 


1 60 
80 
1 3 5 


mm 


9 9 


Br 


35 


2 60 


mm 


100 


I 


0. 0 1 


2 70 


mm 


10 1 
1 0 2 
1 0 3 


I 
I 
I 


0. 05 

1 5 
3 0 


1 80 
1 00 
15 5 


mm 


10 4 


I 


3 5 


280 


mm 


1 0 5 


At 


0. 0 1 


285 


tttefW 


1 0 6 
1 0 7 
1 08 


At 
At 
At 


0. 05 
1 5 
30 


1 8 5 
14 0 
1 65 


mm 


1 0 9 


At 


35 


300 


mm 


84 




0 

(T i , A 1) N 


2 0 0 


mm 



[0029] *4^5Ke>*!fe«fc. nny>7cis 

0. 0 5~3 om=?-%^2-&fzmi&fr\<D (Ti, A 
1 ) N&Rtt. fe*<D (T i , A 1 ) N jfe»*tfc««0> 



50 



[0030] m» 

■CCMMStfLfc**. IlIlOTitTa, Ni, 
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(8) 



#S¥7-2 6 3 8 6 



13 

x 1 0" 3 To r rvmm^LtL, R^MWz- 7 0 V£) 
mffi^WiPbTTa, Ni, ^^«7C*S-&W3-fr&T 

£K (No. 111-13 8) ^af^L^o i: 

N 2 SAE7X10- 3 Torr(O^TiNMfel 
f^Lfc (No. 13 9). 
[0 0 3 1] ;inS0>MS£, TB<D«fc£#co»fcii* 



14 



nam 

[0 0 3 2] 
K5] 



3 0 Or 
St/mi n 

5 0 c c /m i n 



No. 








m n 












1 1 1 


Ta 


2 


550 




1 1 2 


Ta 


5 


8 2 0 




1 1 3 


T a 


2 5 


10 5 0 




1 1 4 


Ta 


40 


990 


115 


T a 


6 0 


920 




1 1 6 


Ta 


80 


600 


mm 


117 


N i 


2 


580 




1 1 8 


N i 


5 


7 5 0 




1 1 9 


N i 


2 5 


9 3 0 




1 2 0 


N i 


40 


970 




12 1 


N i 


6 0 


9 0 0 




1 2 2 


N 1 


80 


5 2 0 


mm 


1 2 3 


Pd 


2 


54 0 


yam 


1 2 4 


Pd 


5 


850 




12 5 


P d 


2 5 


Q fi 0 
o d y 




1 2 6 


Pd 


40 


10 0 0 




1 2 7 


Pd 


60 


870 




1 2 8 


Pd 


80 


4 9 0 




1 2 9 


P t 


2 


560 


tmm 


1 3 0 


P t 


5 


670 




1 3 1 


P t 


2 5 


850 


mmm 


1 3 2 


Pt 


40 


700 




1 3 3 


Pt 


6 0 


6 50 




1 3 4 


Pt 


80 


50 0 




1 3 5 


Ru 


2 5 


82 0 




1 3 6 


Rh 


2 5 


84 0 


mmm 


1 3 7 


Os 


2 5 


760 




1 3 8 


I r 


2 5 


740 




1 3 9 




0 


600 








(T i N) 





[0 0 3 3] S5ft)&H&jfrtoKIC, $£&<DT iNM *ft3WB**OlC»l/T, 
T^I56 0 OtT, S^MM^ItW54 9 OtT 50 115, 118-121, 



(No. 112- 
1 2 4—1 2 7, 1 3 0-1 
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15 

3 3, 1 3 5-138) CDflifcTa, N i , S&SotS 
*£5~6 OJRTX**a*«IlifcJ;oT»ftll»S 
W^btt^fRl±^i±^-t^T^^o ASM 

ft»fc, «*0 (Ti, Al) NSKJ: 0 fe«nfc»» 
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Abstract of JP7026386 

PURPOSETo prepare a hard coating film having further improved oxidation and wear resistances 
while essentially sustaining excellent features of a TiN or (Ti, AI)N coating film. CONSTITUTIONALS 
hard coating film having excellent oxidation and wear resistances is obtained by adding at least one 
element selected from Ta, Ni and platinum group elements to a TiN or (Ti, AI)N film of an amount to 
provide a ratio of 5 to 60 atomic% or by adding a halogen element to the film of an amount to provide a 
ratio of 0.05 to 30 atomic% in place of a part or the total of the amount of at least one element selected 
from Ta, Ni and platinum group elements. 
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